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INTRODUCTION

In opening remarks, Roger Garrett expressed appreciation for the productivity of the AEGL program on the
occasion of its second anniversary. George Rusch (Chair) stated that approximately 52 chemicals to date have
been addressed by the NAC/AEGL and that 12 published in the Federal Register are also being submitted to
the National Academy of Science Committee of  Toxicology (NAS/COT) for review. Roger Garrett indicated
that the COT may meet in late July or early August for its initial review of these chemicals and the
NAC/AEGL Standing Operating Procedures (SOP).

The highlights of the meeting are noted below, and the meeting agenda (Attachment 1) and attendee list
(Attachment 2) are attached. Highlights of the NAC Meeting 9 (March 10-12,1998) were reviewed and
approved with minor revision to the section on nickel carbonyl (Appendix A).

REPORTS FROM WORKING GROUPS AND GENERAL INTEREST ITEMS

Standing Operating Procedure (SOP) Working Group
Ernest Falke (EPA) led discussion on the draft SOP document that was distributed prior to the NAC  meeting.
He emphasized that any comments received during the discussion or by June 30, 1998, would be addressed
in the revision of the document. Several comments of an editorial nature were also received. There was also
discussion pertaining the use of the term "ceiling" in the AEGL definitions. It was agreed that Jonathan
Borak, George Rodgers, and Doan Hansen would prepare definitions/guidelines for hypersusceptible
populations for inclusion in the SOP document. Jonathan Borak also emphasized that AEGLs are planning
tools and not for retrospective use. If needed, SOP-specific issues can be re-opened and addressed at future
meetings.

General Interest Items

• Draft Guideline for Carcinogens 
Richard Thomas led discussion on the acute exposure/carcinogenesis issue (Attachment 3).
Richard stated that views regarding the carcinogenic potential of acute exposures to toxicants are
equivocal. Robert Snyder cautioned that extrapolation from long-term (e.g., 2-year bioassays) does
not account for the critical time factor usually required for a carcinogenic response, and that
extrapolation from cancer bioassays that use a Maximum-Tolerated Dose to an acute exposure may
be precarious. Editorial suggestions were also provided that included a suggestion to move the last
paragraph of the write-up (regarding the acute exposure issues) to the beginning, making for a more
effective introduction to the issue. Following revision of the write-up, it will be recirculated among
the NAC/AEGL.
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• Draft Guideline for Anesthesia

George Rodgers discussed the basic issue of anesthesia that would be relevant to AEGL derivation
(Attachment 4). These included the relationship between blood:gas partition coefficients and rate of
anesthesia induction, the Minimal Alveolar Concentration (MAC),and other factors affecting
anesthesia (e.g., temperature, blood chemistry, lung pathology, age, etc.). He stated that children are
known to be clinically more sensitive but that quantitative data are lacking. He also explained that
the precise mechanism of anesthesia is still unknown.

• Bromine Testing

Larry Gephart circulated a copy of the correspondence to Great Lakes Chemical Corporation
indicating the need for additional acute exposure toxicity data for bromine (Attachment 5).  Larry
informed the NAC/AEGL that a panel of industry representatives indicated that testing may be done.
Consequently, Larry recommended that the deliberations on bromine AEGLs be deferred until
decisions on testing or the results of new tests become available.

• Benchmark Dose 

Robert Benson provided a summary of the Benchmark Dose (BMD) methodology emphasizing that
one must assess the validity and quality of the biology/toxicology data prior to application of the
BMD program (Attachment 6). Robert Snyder provided his conceptual application of BMD approach
to AEGLs development (Attachment 7). He also stated that the NAS/COT is currently establishing
guidelines for using the BMD and that the ED10 is being considered as the benchmark, providing that
appropriate data are available. Additionally, the NAS/COT is also currently assessing the procedures
for extrapolating to lower response levels and the application of uncertainty factors (specifically, a
methodology that does not simply multiply factors and that incorporates the slope of the dose-
response curve).

• Tests for Sensory Irritation

Pam Dalton gave an excellent presentation on testing of volatile chemicals that are sensory irritants.
Data were presented that addressed key questions:  (1) Does odor have an effect on the response ?,
(2) Is there adaptation to the response, and (3) Can expectation/beliefs about the chemical influence
perception of odor and irritation?  The results of tests have indicated that the answer to all of these
questions is yes. In such testing, involvement of the trigeminal nerve was a criterion for irritation and
the slope of the irritation response was much steeper than that for the odor response. It  occurs above
the odor threshold but below the irritation threshold (as determined by trigeminal activation). The
annoyance response tended to be perceived irritation and was more closely related to odor than to
true irritation. Currently, both subjective and objective methods are being used to evaluate irritation
in humans. Physiologic and biochemical endpoints will also be investigated.

• Application of AEGLs to Air Release Dispersion Model

The application of AEGL values (specifically AEGL-2 values) in a dispersion model was presented
by Ken Steinberg (Attachment 8). The model incorporates elements such as  release description

and  meteorologic conditions and provides  information on toxic cloud footprint,  greatest cloud penetration,
and other factors allowing for analysis of the release scenario. For short duration releases, the lower AEGL
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time points (30 min and 1 hr) were used, while for longer duration release the longer time points (4 and 8 hrs)
were used. Using the chlorine AEGL values, for a 60-second release scenario, it was found that downwind
cloud penetration distance was greatest for the 10-min AEGL-2 and, as expected, was less for 2-, 3-, and 60-
min AEGL-2. Modeling of a 5-min hydrogen fluoride release, however, produced unexpected results.

AEGL PRIORITY CHEMICALS

Propylene Oxide, CAS No. 75-56-9

Chemical Manager: Dr. James Holler, ATSDR 
Author: Dr. Claudia Troxel, ORNL

Presentations were made on behalf of the CMA Propylene Oxide (PO) Panel. Larry Andrews made a
presentation summarizing the CMA Propylene Oxide Panels' concerns regarding the application of the human
and animal data in the derivation of the draft AEGLs for propylene oxide (Attachments 9 and 10).
Additionally, the issues of mechanistic similarity/dissimilarity of propylene oxide and ethylene oxide, and
the application of uncertainty factors were discussed. Alternate AEGL values were presented with summary
remarks that human data should be used and, where possible, linked to the animal data.  Susan Ripple
discussed the human exposure and experience data for propylene oxide (Attachment 11). The presentation
focused on the use of human data for the development of AEGL values and also upon newly released sample
and task duration information. Cheryl Bast provided an overview of the current draft AEGL values for
propylene oxide and the data sets used in their derivation. There was also discussion regarding the flat-lining
of AEGL values across time periods when contact irritation was the endpoint of concern. In deliberations on
other AEGL chemicals, flat-lining was shown to be appropriate. It was the consensus of the NAC/AEGL that
further deliberations on propylene oxide be deferred to the September 1998 meeting pending receipt of
company reports and review of the data.

Acrolein, CAS No. 107-02-8

Chemical Manager: Dr. Robert Snyder, Rutgers University
Author: Dr. Cheryl Bast, ORNL

An overview of the derivation of draft AEGLs for acrolein was presented by Cheryl Bast (Attachment 12).
Following discussions of possible AEGL values, a motion was made (Steve Barbee, seconded by Loren
Koller) to accept AEGL-2 values of 0.18 ppm for 30 min and 0.1 ppm for 1, 4, and  8 hrs. The values were
based upon a 1-hr exposure to 0.3 ppm and a total uncertainty factor application of  3. In the absence of data
for a 30-min exposure duration, the 1-hr exposure of 0.3 ppm was adjusted to 0.18 ppm by temporal scaling
to attain the 30-min exposure value. The 4- and 8-hr values were then flat-lined based upon the 1-hr value
of 0.1 ppm (0.3 ppm adjusted by a total UF of 3). These values were accepted [YES: 20; NO: 8]. A motion
was made by Robert Benson to accept the AEGL-1 value as presented in the Technical Support Document.
The motion, seconded by Richard Thomas, passed unanimously.  Following discussion on the effect if
varying the temporal extrapolation exponent, n, a motion was made by Robert Benson to accept the AEGL-3
values of 2.5, 1.4, 0.48, and 0.27 for 30-minute, 1, 4, and 8 hrs, respectively (UP = 10; n = 1.2). 

The 30-min and 1-hr values were based upon a 1-hr NOEL of 14 ppm for lethality while the 4- and
8-hr AEGL-3 values were based upon a 4-hr NOEL of 4.8 ppm for lethality. The motion, seconded
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by George Rodgers, passed unanimously (Appendix B).

SUMMARY OF PROPOSED AEGL VALUES FOR ACROLEIN

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.03 ppm
0.07 mg/m3

0.03 ppm
0.07 mg/m3

0.03 ppm
0.07 mg/m3

0.03 ppm
0.07 mg/m3

eye irritation, annoyance,
discomfort in humans

AEGL-2 0.18 ppm
0.41 mg/3

0.10 ppm
0.23 mg/m3

0.10 ppm
0.23 mg/m3

0.10 ppm
0.23 mg/m3 

10% decrease in respiratory
rate in humans

AEGL-3 2.5 ppm
5.7 mg/m3

1.4 ppm
3.2 mg/m3

0.48 ppm
1.1 mg/m3

0.27 ppm
0.62 mg/m3

NOEL for death in rats

Peracetic acid, CAS No. 79-21-0

Chemical Manager: Dr. Mark McClanahan, CDC
Author: Dr. Kowetha Davidson, ORNL

The issue of the chemical composition of peracetic acid (hydrogen peroxide, acetic acid and sulfuric
acid) and the changeable nature of the relative concentrations of these component was considered to be
a relevant issue of concern regarding the development of AEGL value for this chemical (Attachment
13). Following discussion on uncertainty factor application, the AEGL-3 values of 9.6 ppm, 4.8 ppm,
2.6 ppm, and 1.9 ppm were passed [YES: 24, NO: 1, ABSTAIN: 0]; motion made by Ernest Falke
(seconded by George Rodgers) for the 30-min, 1-, 4-, and 8-hr  time periods, respectively. The 30-min
AEGL-3 values were based upon a 30-min. nonlethal exposure of 96 ppm, while the 1-hr value was
based upon a 1-hr nonlethal exposure of 48 ppm. The 4-hr and 8-hr values were scaled from the 1-hr
value using an exponent of 2.2. The AEGL-2 values were based upon an estimated irritation threshold
in  humans of 0.5 ppm, 1.5 ppm caused slight discomfort and 2 ppm induced severe irritation). An
uncertainty factor of  3 (protection of sensitive individuals) was applied to the 1.5 ppm and the resulting
0.5 ppm value was proposed for all time periods. A motion made by Robert Snyder and seconded by
George Rodgers  to accept  these values was approved [YES: 22, NO: 1, ABSTAIN: 0]. For the AEGL-
1 values, discussion focused on 0.5 ppm causing mild discomfort in human subjects. Application of an
uncertainty factor of 3 for protection of sensitive individuals resulted in proposed AEGL-1 values of
0.17 ppm for all time periods. Following  a  motion made by Larry Gephart  (seconded by Thomas
Hornshaw), these values were accepted by the NAC/AEGL [YES: 21, NO: 4, ABSTAIN: 0]. (Appendix
C).

SUMMARY OF PROPOSED AEGL VALUES FOR PERACETIC ACID

Classification 30-min 1-hour 4-hour 8-hour Endpoint
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AEGL-1 0.17 ppm
0.53 mg/m3

0.17 ppm
0.53 mg/m3

0.17 ppm
0.53 mg/m3

0.17ppm
0.53 mg/m3

Threshold for irritation in
human subjects

AEGL-2 0.50 ppm
1.6 mg/m3

0.50 ppm
1.6 mg/m3

0.50 ppm
1.6 mg/m3

0.50 ppm
1.6 mg/m3

1.5 ppm irritation threshold
for humans; at 2 ppm effects
were severe

AEGL-3 9.6 ppm
3.0 mg/m3

4.8 ppm
15 mg/m3

2.6 ppm
8.1 mg/m3

1.9 ppm
5.9 mg/m3

NOEL for lethality

Nitric oxide, CAS No. 10102-43-9

Chemical Manager: Dr. Loren Keller, Oregon State University
Author: Dr. Carol Forsyth, ORNL

Loren Koller explained that the development of AEGLs for nitric oxide is currently on hold awaiting
new data that were presented at the 1998 Society of Toxicology Annual Meeting and that would be
useful in developing AEGL-2 and AEGL-3 values (Attachment 14). The new data have not yet been
transferred for use by the NAC/AEGL but should be available by the September meeting. The half-life
of NO in atmospheric and kinetics were briefly discussed by Kyle Blackman (Attachment 15). The issue
of conversion of NO to NO2  is also being addressed as are the mechanisms of toxicity of these two
compounds and their possible sources. Following a brief discussion, the following recommendations
were made: (1) derive AEGL values for NO and NO2, (2) add the executive summary for NO2 as an
appendix to the NO technical support document (TSD), and (3) note in the NO TSD, that NO2 is of
concern but exact exposure concentrations will be impossible to predict. If substantial changes are
required in the TSDs, revised documents will be distributed in July pending availability of the new data.

Crotonaldehyde mixture CAS No. 4170-30-3 & trans isomer CAS No. 123-73-9

Chemical Manager: Dr. Doan Hansen, Brookhaven National Laboratory
Author: Dr. Sylvia Milanez, ORNL

Sylvia Milanez presented a summary of data available for crotonaldehyde and the derivation of the draft
AEGLs (Attachment 16). Bob Benson motioned (second by Richard Niemeier) to accept the AEGL-1
values as proposed in the TSD (0.19 ppm for all time points, based upon irritation threshold). The
motion carried unanimously [YES: 23, NO: 0, ABSTAIN: 0]. The draft AEGL-2 values proposed in
the TSD were based upon the lowest exposure (expressed in the key study as a concentration x time
product) resulting in pulmonary lesions in rats. (i.e., 8,000 ppm min). Although alternate AEGL values
were proposed, the use of the Ct of 8,000 ppm-min as the threshold for bronchiolar lesions was accepted
[YES: 19, NO: 2, ABSTAIN: 0] for determining the AEGL-2 values (motion made by Doan
Hansen,second by Thomas Hornshaw).   James A. Dego from Eastman Chemical Company indicated
that use of the RD50 was not appropriate as an endpoint for AEGL-2. Following a brief discussion,
Ernest Falke motioned (seconded by David Belluck) to accept the AEGL-3 values based upon time-
specific data for the 30-min, 1- and 4-hr values, and that the 8-hr values be scaled from the 4-hr value
(n = 1.2). The motion carried (YES: 20, NO: 1, ABSTAIN: 0] (Appendix D).
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SUMMARY OF PROPOSED AEGL VALUES FOR CROTONALDEHYDE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.19 ppm
0.53 mg/m3

0.19 ppm
0.53 mg/m3

0.19 ppm
0.53 mg/m3

0.19 ppm
0.53 mg/m3

Irritation threshold

AEGL-2 8.9 ppm
2.5 mg/m3

4.4 ppm
13 mg/m3

1.1 ppm
3.2 mg/m3

0.56 ppm
1.6 mg/m3

Threshold for bronchiolar
lesions, n=1 due to use of Ct
(8000 ppm-min) rather than
series of conc.-time values

AEGL-3 27 ppm
77 mg/m3

14 ppm
40 mg/m3

2.6 ppm
7.5 mg/m3

1.5 ppm
4.2 mg/m3

Lethality threshold in rats

Nickel carbonyl, CAS No. 13463-39-3

Chemical Manager: Dr. Kyle Blackman, FEMA
Author: Dr. Robert Young, ORNL

Although AEGL-1 values were deemed inappropriate and draft proposed AEGL-3 values for nickel
carbonyl were approved by the NAC/AEGL at the December 1997 meeting (Meeting 8), time did not
allow for addressing the data sets relevant to AEGL-2 values. Kyle Blackman opened the deliberations
on nickel carbonyl by addressing salient issues regarding the degradation of the chemical in ambient
conditions (Attachment 17). Robert Young provided an overview of the previous deliberations as well
as data and issues concerning development of AEGL-2 values (Attachment 18). Sally Williams (INCO,
Wales, UK) presented information (Attachment 19) on the use and properties of nickel carbonyl,
stressing that it occurs only under strictly controlled conditions and that its use is restricted to only a
few sites in the world aside from very small amounts occasionally produced in research laboratories.
Additionally, she emphasized that monitoring of ambient nickel carbonyl levels is not currently feasible,
and that development of AEGL values beyond 1 hr would be inappropriate due to the rapid degradation
of the chemical. Following discussion of the developmental toxicity data, AEGL-2 values were
approved [YES: 21, NO: 6, ABSTAIN: 2]; motion made by George Alexeeff, second by William Bress.
It was also the consensus of the NAC/AEGL that 8-hr values for both AEGL-2 and AEGL-3 were
inappropriate due to the properties of the chemical (Appendix E).

SUMMARY OF PROPOSED AEGL VALUES FOR NICKEL CARBONYL

Classification 30-min 1-hour 4-hour 8-hour Endpoint
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AEGL-1 NA NA NA NA Not appropriate; toxicity below
odor threshold

AEGL-2 0.059 ppm
0.41 mg/m3

0.042 ppm
0.29 mg/m3

0.021 ppm
0.14 mg/m3

NA Developmental toxicity in
hamsters; gestational exposure

AEGL-3 0.32 pm
2.2 mg/m3

0.22 popm
1.5 mg/m3

0.11 ppm
0.76 mg/m3

NA Estimated lethality threshold
(LC01 of 3.17 ppm) in mice,
UF=30; n=2

Hydrogen sulfide, CAS No. 7783-06-4

Chemical Manager: Dr. Stephen Barbee, Olin Corporation
Author: Dr. Cheryl Bast, ORNL

The deliberations on hydrogen sulfide were deferred to the next meeting following issues/concerns
expressed by several NAC members (George Alexeeff, Calif. EPA: David Belluck, MN Pollution
Control Agency; Zarena Post, TX Nat. Resource Conserv. Comm.) regarding assessments by their
respective states.

Chloroform, CAS No. 67-66-3

Chemical Manager: Dr. Stephen Barbee, Olin Corporation
Author: Dr. Robert Young, ORNL

Steve Barbee commented on the proposed draft AEGLs for chloroform and the assumptions used to
derive them. Robert Young presented an overview of the draft values and the key data sets pertinent to
each AEGL level (Attachment 20). Data consistent with AEGL-1 effects were unavailable. Limited data
in humans indicated that no toxic effects were associated with exposures producing strong but not
unpleasant odor. It was the consensus of the NAC/AEGL that AEGL-1 values for chloroform be
considered inappropriate due to properties of the chemical [YES: 22, NO: 1, ABSTAIN: 0]. Motion by
David Belluck (second by Richard Thomas) for the development of draft AEGL-2 values, the use of
human data from older studies were originally used to estimate a narcosis threshold. However,
following discussion of the available data and its relevance to the AEGL process, it was the consensus
of the NAC/AEGL to use rodent developmental toxicity data as the basis for the AEGL-2. The total
uncertainty factor was 3 for protection of sensitive populations. Due to greater sensitivity of rodents
in metabolism and toxicity, no further adjustment by uncertainty factor application was warranted. A
motion to accept the AEGL-2 values was made by Larry Gephart (second by Richard Thomas); the
motion passed [YES: 20, NO: 3, ABSTAIN: 0]. The AEGL-3 values were based upon a lethality
threshold estimated by a one-third reduction in a rat 4-hr LC50 (9780 ppm/3 = 3260 ppm). An
uncertainty factor of  3 was applied

for protection of sensitive individuals. Based upon PB-PK modeling of metabolism/disposition of
chloroform in rodents species, humans appear to be less sensitive to the toxic effects of chloroform.
Data were unavailable for empirically deriving a scaling exponent (n) and, therefore, temporal
extrapolation for all AEGL values utilized an default value for n (n = 2). The AEGL-3 values were
accepted [YES: 22, NO: 1, ABSTAIN: 0] ( motion by Steve Barbee, second by George Rodgers)
(Appendix F).
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SUMMARY OF PROPOSED AEGL VALUES FOR CHLOROFORM

Classificati
on

30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 NA NA NA NA Not appliable due to
properties of chemical

AEGL-2 120 ppm
584 mg/m3

88 ppm
429 mg/m3

44 ppm
214 mg/m3

31 ppm
151 mg/m3

Based on NOAEL for
developmental effects in rats
following gestational
exposure to 100 ppm; UF=3

AEGL-3 920 ppm
4480 mg/m3

650 ppm
3166 mg/m3

330 ppm
1607 mg/m3

230 ppm
1120 mg/m3

Lethality threshold
estimatead by a reduction
in rat 4-hr LC50; UF=3

Carbon tetrachloride, CAS No. 56-23-5

Chemical Manager: Dr. William Bress, Vermont Dept. of Health
Author: Dr. Robert Young, ORNL

In response to concerns expressed by John Morawetz (ICWU), studies and issues pertaining to human
lethality following acute exposure to carbon tetrachloride were discussed. Robert Young presented an
overview of studies distributed to the NAC/AEGL by John Morawetz that focused on human lethality
as well as studies addressing the issue of P-450 induction and its enhancement of carbon tetrachloride
toxicity (Attachment 21) . Special focus was placed upon the Norwood et al. (1950) study as a possible
driver for the AEGL-3 values because it identified an individual that would not have been protected by
the current draft proposed AEGL-3 values accepted by the NAC/AEGL at the December 1997 meeting
(Meeting 8). There was discussion regarding the reliability of the Norwood report and precision of the
exposure data. There was also discussion on the effect of P-450 induction on lethality and nonlethal
toxicity of carbon tetrachloride. Use of the Norwood et al. data as the primary driver for the AEGL-3
values would lower the AEGL-3 values somewhat (189 ppm, 143 ppm, 83 ppm, and 63 ppm for the 30
min, 1-, 4-, and 8-hr periods, respectively) relative to the draft proposed values of 230 ppm, 170 ppm,
99 ppm, and 75 ppm. It was decided that a  poll of the NAC/AEGL would be taken at the next meeting
to determine if the draft proposed AEGL-3 values should be retained or if they should be revised based
upon the Norwood et al. report. The draft proposed AEGL values accepted at the December 1997
meeting are shown below.

SUMMARY OF PROPOSED AEGL VALUES FOR CARBON TETRACHLORIDE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 16 ppm
100.6 mg/m3

12 ppm
75.5 mg/m3

6.9 ppm
43.4 mg/m3

5.2 ppm
32.7 mg/m3

Nervousness, slight
nausea in human subjects
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AEGL-2 90 ppm
566.1 mg/m3

68 ppm
427.7
mg/m3

39 ppm
245.3 mg/m3

30 ppm
188.7 mg/m3

Nausea, vomiting,
headache in humans
subjects (intolerable to
one of four subjects)

AEGL-3 230 ppm
1,446.7
mg/m3

170 ppm
1,069.3 
mg/m3

99 ppm
622.7 mg/m3

75 ppm
471.8 mg/m3

Estimated lethality
threshold (LC01=5,135.5
ppm in rats)

ADMINISTRATIVE ISSUES

Roger Garrett addressed issues regarding the time-line for document preparation, distribution, and
review, and the overall responsibilities/function of the AEGL Development Team. He presented a
potential schedule for preparation of draft TSDs (Attachment 22).

Plans for future NAC/AEGL meeting dates were discussed. The following are proposed meeting
dates:

                                             September 14-16, 1998, Oak Ridge, TN
                                             December 7-9, 1998, Washington, DC
                                             March 18-19, 1999, New Orleans, LA (after SOT)

These meeting highlights were prepared by Bob Young and Po-Yung Lu, Oak Ridge National
Laboratory.
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LIST OF ATTACHMENTS

The attachments were distributed during the meeting and will be filed in the EPA Docket Office.

1. NAC Meeting No. 10 Agenda
2. NAC Meeting No. 10 Attendee List
3. Draft Guideline for Carcinogens - Richard Thomas

   4. Information of potential applications of anesthetic effects for AEGLs development -
George Rodgers

5. Correspondence on Bromine testing - Larry Gephart
6. Bench Mark Dose Approach discussion I - Bob Benson
7. Bench Mark Dose Approach discussion II - Bob Snyder
8. Influence of toxicity averaging time on cloud penetration for accidental releases -

Ken Steinberg
 9. Comments of draft AEGL of Propylene oxide from Chemical Manufacturers Association

10. CMA Propylene Oxide Panel - Larry Andrews
11. Human Exposure & Experience to Propylene Oxide - Susan Ripple
12. Data analysis of Acrolein - Cheryl Bast
13. Data analysis of Peracetic acid - Kowetha Davison
14. Data analysis of NO2- Loren Koller and Carol Forsyth
15. Data analysis of NO2 in atmospheric air - Kyle Blackman
16. Data analysis of Crotonaldehyde mixture - Sylvia Milanez
17. Kinetics of Nickel carbonyl - Kyle Blackman
18. Data analysis of Nickel carbonyl - Bob Young
19. Comments of draft AEGL of Nickel carbonyl - Sally Williams
20. Data analysis of Chloroform - Bob Young
21. Data analysis of carbon tetrachloride - Bob Young
22. Schedule for draft AEGL preparation - Roger Garrett

LIST OF APPENDICES

A. Approved NAC-9 Meeting Highlights
B. Ballot for Acrolein
C. Ballot for Peracetic acid
D. Ballot for Crotonaldehyde mixture
E. Ballot for Nickel carbonyl
F. Ballot for Chloroform













































































































































































































































































































































Appendix A

1NAC/AEGL-9F 8/1998

National Advisory Committee (NAC)
for Acute Exposure Guideline Levels (AEGLs) for Hazardous Substances

Final Meeting 9 Highlights
Old Post Office, M09

1100 Pennsylvania Avenue
Washington, D.C.
March 10-12, 1998

INTRODUCTION

The highlights of the meeting are noted below, and the meeting agenda (Attachment 1) and attendee list
(Attachment 2) are attached.  Highlights of the NAC Meeting 8 (December 8-10, 1997) were reviewed and
approved as presented (Appendix A).

Dr. George Rusch (Chair) provided brief introductory remarks including the fact that the Standing Operating
Procedures (SOP) were of high priority and that Dr. Falke would be presenting an overview of the SOP
Working Group efforts later in the meeting.  Dr. Morawetz (ICWUC) expressed concerns regarding the
AEGL-3 values for carbon tetrachloride and that they may not be protective of alcoholics (Attachment 3).
He also circulated a report pertaining to an accident involving the deaths of four workers following exposure
to hydrogen cyanide that was generated by the interaction of muriatic acid and zinc cyanide during the
cleaning of a vat (Attachment 4). 

Dr. Paul Tobin (EPA-DFO) mentioned that plans were being made for a joint meeting with the National
Academy of Sciences Committee on Toxicology for the June NAC/AEGL meeting. 

REPORTS FROM WORKING GROUPS AND GENERAL INTEREST ITEMS

Standing Operating Procedure (SOP) Working Group
Dr. Ernest Falke (EPA) provided a summary of the SOP Working Group efforts.  As previously stated by
Dr. Garrett (Project Director), the SOP Working Group in addition to interpreting and expanding on the NAS
guidelines (NAS, 1993), is documenting approaches used thus far in AEGL development.   The SOP
document currently addresses three major areas: (1) calculation of AEGL values, (2) format and content of
technical support documents, and (3) development of information and data for technical support documents.
Efforts pertaining to the first are on-going and include endpoints for AEGL levels as well as guidance for
uncertainty factor and modifying factor application, time scaling, scientific rationale, policies for carcinogenic
risk, use of NOAELs and LOAELs, and reconstruction modeling.  This section also serves as a “living
document” to capture approaches used by the NAC/AEGL in their development of AEGL values.  The second
area establishes format and consistency guidelines for the technical support documents, summary tables,
rounding of AEGL values, and multiplication of uncertainty factors.  The third major area provides guidance
on assessing the quality of available data, and outlines the responsibilities and tasks of the chemical manager,
chemical reviewer, and staff scientists developing draft AEGL values.
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Federal Register Comments on Interim Draft AEGLs 
Dr. Roger Garrett presented an overview of generic comments and issues from the Federal Register comment
period (Attachment 5). 

In response to the issue of establishing minimum data set guidelines, Dr. Roger Garrett stated that the
NAC/AEGL relies on the NAS guidelines1 (NAS, 1993) as a basis for AEGL development.  It was also stated
that the NAC/AEGL is captive to data that are available but that a 2/3 majority vote by the NAC/AEGL is
required to AEGL values.

Regarding the use of NOAELs and LOAELs, Roger explained that AEGL levels are threshold effect levels.
Additionally, attempts have been made and will continue to be made regarding the detailed and complete
justification of uncertainty factors and default values in the development of AEGLs.

Some of the comments to the Federal Register notice pertained to definitions.  A summary of these issues
consistent with the annotation on page 2 of the public comments summary (Attachment 5) is presented below.

1. AEGL level definitions will be defined in more detail.  Of special concern in this respect are
chemicals that may not elicit AEGL-1 type effects.

2. For AEGL development, asthmatics are routinely considered a major subpopulation and not
“hypersusceptible.”  They are not considered to be idiosyncratic responders.

3.  The defining of protected populations was a recurring comment regarding the proposed AEGLs. 
A more definitive distinction between susceptible and hypersusceptible is required and will be
addressed.  Dr. Garrett also emphasized that children are routinely considered when developing
AEGLs and that this effort is often guided by the presence of a pediatrician on the NAC/AEGL.

4. The fact that human infants <4 months old represent only 0.4% of the population was not a
representative sensitive population to be included in AEGL development.

5. As previously noted, a more robust definition of susceptible vs hypersusceptible is considered
appropriate.  It was proposed that it may be useful to maintain an on-going list of examples pertaining
to this issue and ultimately publish a solidification of NAC/AEGL and NAS thoughts on this issue.

6. Although it was originally planned to have a subcommittee of the NAC/AEGL address the issue of
susceptible vs hypersusceptible populations, this effort is currently being addressed by the SOP
Working Group.  

7. Regarding comments that AEGL definitions are obscure and not reflective of customary definitions
of health reference levels, it was emphasized that the AEGL definitions currently in place do, in fact,
reflect the goals and endpoints that have been set by the NAC/AEGL and are consistent with NAS

                    
1 NAS (1993). Guidelines for Developing Community Emergency Exposure Levels for Hazardous Substances. Committee on Toxicology/National
Research Council, National Academy Press, Washington, D.C.
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guidelines. Furthermore, as previously stated, AEGLs are not “customary;” by definition, they represent
effect/action levels.

8. The comment suggesting that AEGL-1 levels be protective of all potential adverse effects is not
consistent with the definition.

Comments were also received regarding the application of uncertainty factors, the use of time scaling, the
application of dosimetric adjustments, and the estimation of lethality by adjustment of LC50 values.  Many
of these were chemical-specific. However, general responses were in order for some of these issues.
Uncertainty factor application will continue to be justified as thoroughly as possible.  When appropriate data
are available, time scaling has been based upon empirically derived and chemical specific information.  The
use of a default time scaling value and its inherent value or limitations is currently being addressed by the
SOP Working Group.  The application of dosimetric adjustments is also being revisited on a chemical-specific
basis, and determination of toxicity thresholds (especially lethality thresholds) is constantly being examined
by the NAC/AEGL and SOP Working Group.

Chemical-Specific Issues on Federal Register Proposed AEGLs
Aniline
No revisions or revisit by NAC/AEGL required.

Fluorine
No revisions or revisit by NAC/AEGL required.

Chlorine
In regard to the difference between the ERPG and AEGL values for chlorine, it was stated that the AEGL
value places more emphasis on the response of the asthmatic. No revisions or revisit by NAC/AEGL required.

Nitric acid
No revisions or revisit by NAC/AEGL required.

Phosphine
No revisions or revisit by NAC/AEGL required.

Hydrazine
Concern regarding the use of a dosimetric conversion and its impact on the proposed AEGLs require
revisiting.  Additionally, the use of  temporal extrapolation from a 24-hour exposure and the subsequent flat-
line AEGL-1 values needs to be reassessed at the next NAC/AEGL meeting. 

Methylhydrazine
The proposed AEGL values were originally calculated using an n = 1 for temporal scaling.  More recently,
an n value of  0.80 - 0.84 has been determined empirically from available data.  AEGL values recalculated
using a midpoint (n=0.82) of the empirically derived values of n resulted in elevated AEGL-2 and 3 values.
Because the recalculation represented a more precise and complete use of the available data, the NAC/AEGL
approved the revised values (YES:22; NO:1).  No additional revisit required (Appendix B).

Original AEGL Values for Methylhydrazine (n=1.0)
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AEGL-1 NA NA NA NA

AEGL-2 2 ppm 1 ppm 0.2 ppm 0.1 ppm

AEGL-3 6 ppm 3 ppm 0.7 ppm 0.3 ppm

Revised AEGL Values for Methylhydrazine (n=0.82)

AEGL-1 NA NA NA NA

AEGL-2 5.2 ppm 2.2 ppm 0.4 ppm 0.18 ppm

AEGL-3 25 ppm 11 ppm 2 ppm 0.86 ppm

1,1-Dimethylhydrazine & 1,2-Dimethylhydrazine 
A suggestion was made and approved to include cancer risks of 10-5 and 10-6 in the carcinogenic risk
calculation Appendix.  Additionally, a description regarding use of the noncancer endpoint for AEGL
development was made (this verbiage is already in the technical support document).  No additional revisit
required.

1,2-Dichloroethylene
No revisions or revisit by the NAC/AEGL required.
 
Ethylene oxide
There was concern was regarding the use of data from a dominant lethal study for development of AEGL-2.
It was suggested that Judy Strickland EPA-RTP) be invited to address the NAC/AEGL and that ethylene
oxide be revisited at the next NAC/AEGL meeting.

Arsine
No revisions or revisit by the NAC/AEGL required.

Review of Proposed AEGLs to be Submitted to Federal Register for Public Comment
A reaffirmation of the second set of proposed draft AEGLs for 11 chemical substances was conducted by the
NAC/AEGL.  The technical support documents were distributed to NAC/AEGL members for review relative
to currently available SOPs.  The respective chemical managers for these chemicals provided comments on
the current status of these chemicals.

Allyl alcohol - no additional comments
Allyl amine - no further comments
Ammonia - no comments
Boron trichloride - no additional comments
Chlorine trifluoride - current document and proposed draft AEGLs are consistent with

NAC/AEGL procedures and approaches
Diborane - current document and proposed draft AEGLs reflect NAC/AEGL

deliberations
Ethylenimine - current document and proposed draft AEGLs reflect NAC/AEGL

deliberations
Hydrogen chloride - only editorial adjustments required
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Methyl mercaptan - rationale for AEGL-1 incorporated as required
2,4 -Toluene diisocyanate - one minor comment to be incorporated; no substantial changes
2,6 -Toluene diisocyanate required for the toluene diisocyanates

General Interest Items
C George Rusch reported that both the German MAK Commission and the Threshold Limit

Value Committee of the American Conference of Governmental Industrial Hygienist
consider irritation a threshold phenomena independent of exposure duration and that this is
consistent with the NAC/AEGL position.

C John Hinz stated that there is a symposium on jet fuels scheduled at Brooks AFB in April,
and that the NAC/AEGL deliberations on jet fuels AEGLs be postponed until at least Dec.
1998.

C The response to Federal Register comments should be from the NAC/AEGL proper and not
from an individual.

AEGL PRIORITY CHEMICALS

Bromine, CAS No. 7726-95-6

Chemical Manager: Dr. Zarena Post, TX Nat. Resource Conserv. Comm.
Author: Dr. Sylvia Talmage, ORNL

In Dr. Post’s absence, Dr. Larry Gephart (Exxon Biomedical) served as chemical manager for bromine.  An
overview of the limited data was provided by Dr. Sylvia Talmage (Attachment 6).  Sylvia noted that the data
was difficult to interpret with respect to application to AEGL development.   Following a brief discussion,
it was the consensus of the NAC/AEGL that a request be made to industry to conduct an RD50 (Respiratory
Depression) study and also to obtain an LC50 in a species other than the mouse rather than proceeding with
AEGL development.  The development of AEGL values for bromine will be tabled pending results of the
research inquiry.   An assessment of the research feasibility or possibility of obtaining more data will be
presented at the June meeting, at which time a decision will be made whether or not to proceed with the
limited available data.

Action Item: Larry Gephart and Steve Barbee were asked to check into industrial sponsorship regarding
research needs consistent with developing AEGL values.  A status report was requested for
the next NAC/AEGL meeting.

 Nitric oxide, CAS No.10102-43-9

Chemical Manager: Dr. Loren Koller, Oregon State Univ.
Author: Dr. Carol Forsyth, ORNL

Dr. Carol Forsyth reviewed the limited data for nitric oxide (Attachment 7) explaining that additional data
consistent with AEGL development needs were presented at the recent Society of Toxicology meeting.  These
data have been requested.  Data were limited to developing only AEGL-1 values; 80 ppm for all time points
based upon methemoglobin formation and no uncertainty factors.  Discussion proceeded and revolved around
the conversion of nitric oxide to nitrogen dioxide under ambient conditions, and the fact that off-site
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populations may be exposed to that latter.  Debate ensued regarding the relevance of NO vs NO2 AEGLs and
the need for AEGLs for NO, NO2, or both.   Concern was also expressed regarding the validity of 4- and 8-
hour values for NO.  Dr. Borak stated that the methemoglobin formation is a marker of exposure and that
individuals exposed during accidental releases would likely experience NO2-induced respiratory tract
irritation prior to health-impairing methemoglobin formation.   It was the consensus of the NAC that AEGLs
be developed for NO but that they be held in abeyance until data on NO2 can be examined. AEGL values for
NO2 will be derived for comparison to NO.  Both chemicals will be then addressed.

Action Item: Paul Tobin will check with NASA regarding potential for N2O4 AEGL development. 

 

Chloromethyl methyl ether, CAS No. 107-30-2 

Chemical Manager: Dr. Ernest Falke, EPA
Author: Dr. Sylvia Milanez, ORNL

Dr. Falke presented a summary of the major issue regarding chloromethyl methyl ether (CMME) and Dr.
Sylvia Milanez provided an overview (Attachment 8) of the available data and development of the AEGLs.
A major point of discussion focused on the carcinogenic potential of this chemical, specifically an analog that
is virtually always present as a contaminant.  A 10-4 cancer risk was calculated for CMME.  Discussion
ensued regarding the selection of the cancer risk level of concern.  Generally, the majority of NAC members
believed that the 10-4 risk was appropriate for a once-in-a-lifetime exposure and to avoid creating an
atmosphere of anxiety regarding potential cancer risk in light of deficient data.  A poll of the NAC indicated
that, based upon available data, it was more appropriate to develop AEGL values based upon noncancer
toxicity.   A motion was made by Dr. George Rodgers (seconded by Dr. Loren Koller) to accept the draft
AEGL values as presented in the TSD.  The motion carried (YES:23; NO:0; ABSTAIN:0 for AEGL-1 and
AEGL-3; YES:21; NO:2; ABSTAIN:0 for AEGL-2) (Appendix C).

SUMMARY OF PROPOSED AEGL VALUES FOR CHLOROMETHYL METHYL ETHER

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 ND ND ND ND No studies available

AEGL-2 0.12 ppm
(0.38 mg/m3)

0.082 ppm
(0.27 mg/m3)

0.041 ppm
(0.13 mg/m3)

0.029 ppm
(0.095 mg/m3) 

tracheal/bronchial squamous
metaplasia; regenerative
hyperplasia

AEGL-3 1.8 ppm
(6.1 mg/m3)

1.3 ppm
(4.3 mg/m3)

0.65 ppm
(2.1 mg/m3)

0.46 ppm
(1.5 mg/m3)

7-hr LC01 in rats

 
ND: no data

Action item: As a result of the discussion regarding cancer risk for CMME, it was decided that the subject
be addressed in a short issue paper to be attached as an appendix to the technical support
document.  Dr. Richard Thomas agreed to prepare a brief issue paper as an initial effort
regarding the application of carcinogenic risk to AEGL development.



NAC/AEGL-9F 8/19987

Dimethyldichlorosilane, CAS No. 75-78-5
Methyltrichlorosilane, CAS No. 75-79-6

Chemical Manager: Dr. Ernest Falke, U.S. EPA
Author: Dr. Cheryl Bast, ORNL

Dr. Cheryl Bast reviewed the data for these chemicals and provided new 1-hour rat lethality data for
dimethyldichlorosilane  received from Dow Corning Corporation (Attachment 9).   Chemical-specific data
were unavailable for AEGL-1 and, therefore, the values were developed by analogy to HCl (degradation of
dimethyldichlorosilane will yield 2 moles of HCl).  Dr. Bast stated that an industry representative explained
that although some anecdotal information suggest  that the toxicity of some chlorosilanes may differ from that
of HCl, newer data suggest that the toxicity of commercial chlorosilanes is similar to that of HCl.   Assuming
maximum degradation to HCl and equivalent sensitivity of exercising asthmatics (the endpoint used for the
HCl AEGL-1 values), the AEGL-1 for dimethyldichlorosilane for all time points was proposed as one half
the HCl values (0.9 ppm).  The motion to accept these values ( made by  Dr. David Belluck and seconded by
Dr. Thomas Hornshaw) passed unanimously (YES:17; NO:0; ABSTAIN:0).  The AEGL-2 values (26 ppm,
13 ppm, 3.3 ppm, and 1.6 ppm for the 30 min. 1, 4, and 8-hour time points) were based upon a 1-hr exposure
concentration of 1,309 ppm, a total uncertainty of 100 (10 for interspecies variability, 3 for individual
variability, and a data base modifying factor of 3), and n = 1.  A motion made by Dr. George Rodgers and
seconded by Dr. David Belluck passed unanimously (YES:17; NO: 0; ABSTAIN:0).  The AEGL-3 values
(106 ppm, 53 ppm, 13 ppm, 6.6 ppm for the 30-min, 1, 4, and 8-hour periods) were based upon an estimated
lethality threshold and incorporated an uncertainty factor of 30, and n = 1.  A motion by Dr. Hornshaw
(seconded by Dr. Belluck) to accept these values passed unanimously (YES:17; NO:0; ABSTAIN:0)
(Appendix D).

SUMMARY OF PROPOSED AEGL VALUES FOR DIMETHYLDICHLOROSILANE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.9 ppm
(4.8 mg/m3)

0.9 ppm
(4.8 mg/m3)

0.9 ppm
(4.8 mg/m3)

0.9 ppm
(4.8 mg/m3)

Two-fold reduction of the HCl
AEGL-1 which was based
upon no effect level  in
exercising asthmatics

AEGL-2 26 ppm
(140 mg/m3)

13 ppm
(69 mg/m3)

3.3 ppm
(18 mg/m3)

1.6 ppm
(8.5 mg/m3) 

Corneal opacities; grey spots
on lungs of rats (1309 ppm, 1
hr)

AEGL-3 106 ppm
(562 mg/m3)

53 ppm
(281 mg/m3)

13 ppm
(69 mg/m3)

6.6 ppm
(35 mg/m3)

Lethality threshold in rats
(1590 ppm, 1 hr)

 

Dr. Bast presented the data and draft AEGL derivations for methyltrichlorosilane (Attachment 10).  Similar
to the dimethlydichlorosilane, the AEGL-1 was based on analogy to the HCl AEGL-1 and the degradation
of the methyltrichlorosilane to 3 moles of HCl.  A motion to accept 0.6 ppm as the AEGL-1 for all time points
was made by Dr. Hornshaw, seconded by Dr. Steven Barbee, and passed unanimously (YES:17; NO:0;
ABSTAIN:0).  The AEGL-2 values were based upon ocular opacities in rats exposed for 1 hour to 622 ppm.
Using a total uncertainty factor of 30, and  n=1, the resulting AEGL-2 values of 12, 6.2, 1.6, and 0.78 ppm
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were accepted unanimously (motion made by Dr. Rodgers and seconded by Dr. Niemeier); (vote: YES:17;
NO:0; ABSTAIN:0). Following discussions regarding the value of n for temporal extrapolation and
uncertainty factor application and a by Dr. Rodgers (seconded by Dr. Barbee), the AEGL-3 values of 56, 28,
7, and 3.5 ppm (n=1, UF = 30) were unanimously accepted (YES:17; NO:0; ABSTAIN:0) (Appendix E).

SUMMARY OF PROPOSED AEGL VALUES FOR METHYLTRICHLOROSILANE

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 0.6 ppm
(3.7 mg/m3)

0.6 ppm
(3.7 mg/m3)

 0.6 ppm
(3.7 mg/m3)

0.6 ppm
(3.7 mg/m3)

Three-fold reduction of the
HCl AEGL-1 which was based
upon a no-effect level in
exercising asthmatics

AEGL-2 12 ppm
(73 mg/m3)

6.2 ppm
(38 mg/m3)

1.6 ppm
(9.8 mg/m3)

0.78 ppm
(4.8 mg/m3)

Ocular opacities in rats
exposed for 1 hour to 622 ppm

AEGL-3 56 ppm
342 mg/m3)

28 ppm
(171 mg/m3)

7 ppm
(43 mg/m3)

3.5 ppm
(21 mg/m3)

Lethality threshold in rats (1-
hr) of 844 ppm

 

Epichlorohydrin, CAS No. 106-89-8

Chemical Manager: Dr. Richard Thomas, ICEH
Author: Dr. Kowetha Davidson, ORNL

Dr. Richard Thomas presented a brief introduction (Attachment 11) followed by an overview of the data and
development of the draft AEGLs by Dr. Davidson (Attachment 12). Lynn Harris of the Technical Affairs
Office, Society of Plastics Industry, Inc. was also in attendance as an observer. Concerns were discussed
regarding the AEGL-1 uncertainty factor application and variability in the irritation response observed for
epichlorohydrin.  Although the reported odor threshold for epichlorohydrin ranges from 0.08 to 20 ppm
(recognition at 20 ppm) and irritation is known to occur at >10 ppm, it was the consensus of the NAC that
5 ppm be considered for all AEGL-1 time points and that this would represent a protective estimate of the
irritation threshold. The NAC noted that this may be a subthreshold for odor perception.  A motion was made
by Larry Gephart (seconded by Dr. Loren Koller) to accept the 5 ppm values.  The motion carried (YES:21;
NO:1; ABSTAIN:0).  For the AEGL-3, initial discussions focused on the uncertainty factor application and
whether or not the 8-hour AEGL-3 value should be developed independently of the other time frames (the
8-hr values [19 ppm] developed from the key studies would be inconsistent with the definition of AEGL-3).
The 8-hr AEGL-3 was developed from a study showing that long-term exposures to 30 ppm did not result
in shortening of life.  A motion was made (Dr. Borak; seconded by Dr. Belluck) and carried to accept AEGL-
3 values of 160 ppm, 72 ppm, and 43 ppm for the 30-min, 1-hour, and 4-hour time points (YES:17; NO:2;
ABSTAIN:2).  Following discussions on developing the 8-hour AEGL-3 value using data from a long-term
study, the 8-hour AEGL of 30 ppm was considered to be protective of life-threatening effects following an
8-hour exposure and was accepted (motion by Dr. Borak, seconded by Dr. Belluck; YES:14; NO:1;
ABSTAIN:5).   For the development of AEGL-2 values, there were discussions regarding identification of
an appropriate endpoint.  There was extensive discussion on the draft proposed AEGL-2 values from the TSD
which were based upon irritation (burning eyes).  Although AEGL values for irritation are usually flat-lined,
this was not considered desirable for the AEGL-2.  Some committee members also expressed concerns about
using this endpoint for AEGL-2 values.  Ultimately, it was the consensus of the NAC that the AEGL-2 values
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be derived by a 3-fold reduction in the AEGL-3 value and that this would be protective of pulmonary edema
observed in animal lethality studies.  A motion to accept this rationale and consequent values (53 ppm, 24,
pp, 16, ppm and 10 ppm) was made by Dr. George Rodgers and seconded by Dr. Niemeier.  The motion
passed (YES:16; NO:2;  ABSTAIN:1) (Appendix F).

SUMMARY OF PROPOSED AEGL VALUES FOR EPICHLOROHYDRIN

Classification 30-min 1-hour 4-hour 8-hour Endpoint

AEGL-1 5 ppm
(18.9 mg/m3)

5 ppm
(18.9 mg/m3)

 5 ppm
(18.9 mg/m3)

5 ppm
(18.9 mg/m3)

Odor irritation threshold

AEGL-2 53 ppm
(200.3  mg/m3)

24 ppm
(90.7 mg/m3)

16 ppm
(60.5 mg/m3)

10 ppm
(37.8 mg/m3)

3-fold reduction in AEGL-3
values to protect against
pulmonary edema

AEGL-3 160 ppm
(604.8 mg/m3)

72 ppm
(272.2 mg/m3)

43 ppm
(162.5 mg/m3)

30 ppm
(113.4 mg/m3)

Lethality threshold

 
Nickel carbonyl, CAS No. 13463-39-3

Chemical Manager: Dr. Kyle Blackman, FEMA 
Author: Dr. Robert Young, ORNL

Dr. Blackman opened the presentation by discussing unique physicochemical properties (e.g., degradation
properties, dissociation rates, etc.) of nickel carbonyl, especially those that would impact on exposures
resulting from accidental releases of the chemical (Attachment 13).  Dr. Young presented an overview of the
data, emphasized that data were limited to lethality and developmental studies (Attachment 14).  He explained
that application of a full complement of uncertainty factors (i.e, 10 x 10) as used in the draft AEGLs may be
inappropriate due to the fact that LC50 data for four species appeared to suggest that larger species were less
sensitive.  No data were available that were consistent with AEGL-1 endpoints.  Furthermore, the toxicity
and latency period associated with nickel carbonyl exposures (human case reports often indicated severe or
lethal toxic responses hours to days after an initial exposure) are of concern.  Two developmental toxicity
studies were available from two studies (rat and hamster) that could possibly be used as drivers for AEGL-2
values but would be relationally inconsistent with AEGL-3 values derived using the full complement of
uncertainty factors.  Following a brief discussion, it was the consensus of the NAC that the AEGL-3 be
derived using an estimate of the lethality threshold (LC01 of 3.17 ppm) in the most sensitive species (mouse),
a total uncertainty factor of 10 (3 for interspecies variability and 3 for intraspecies variability), and default
of n = 2.  The motion to accept the AEGL-3 values of 0.32 ppm, 0.22 ppm, 0.11 ppm, and 0.08 ppm (made
by Dr. McClanahan; seconded by Larry Gephart) carried (YES:13; NO:2; ABSTAIN:2) (Appendix G).  Due
to the lack of additional time, further deliberations and discussions regarding the development of an AEGL-2
based upon the developmental toxicity data in animals, and the status of AEGL-1 were tabled until the next
meeting.

  

SUMMARY OF PROPOSED AEGL VALUES FOR NICKEL CARBONYL

Classification 30-min 1-hour 4-hour 8-hour Endpoint
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AEGL-1 - - - -

AEGL-2 - - - -

AEGL-3 0.32 ppm 0.22 ppm 0.11 ppm 0.08 ppm Estimated lethality threshold
(LC01 of 3.17 ppm) in mice,
UF=10; n=2

 

ADMINISTRATIVE ISSUES

Plans for future NAC/AEGL meeting dates were discussed.  The following are proposed meeting dates:

June 8-10, 1998, Washington, D.C.; possible joint meeting the COT
September 14-16, 1998, Oak Ridge, TN

Prepared by: Drs. Robert Young and P.Y. Lu, Oak Ridge National Laboratory, Oak Ridge, TN
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